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1.L $j$ . Siegel Pjatetskii-Shapiro $j$
[35] , . Lie $\mathfrak{g},$ $\mathfrak{g}$ $J$
$J^{2}=-I$ , $\omega\in \mathfrak{g}^{*}$ (1), (2) , 3 $(\mathfrak{g}, J, \omega)$
$\mathfrak{g}$ $j$ :
(1) $J$ (Nijenhuis tensor $\equiv 0$).
$[Jx, Jy]=[x, y]+J[Jx, y]+J[x, Jy]$ $(x, y\in \mathfrak{g})$ .
(2) $\langle x|y\rangle_{\omega}:=\langle[Jx, y], \omega\rangle$ $\mathfrak{g}$ $J$ .
$\omega$ . ,
Koszul $\beta$ [24] :
(1.1) $\langle x, \beta\rangle:=\mathrm{t}\mathrm{r}(\mathrm{a}\mathrm{d}(Jx)-J\mathrm{a}\mathrm{d}(x))$ $(x\in \mathfrak{g})$ .
[31, Proposition 34]
. $\omega$ , [37] $j$ $\mathfrak{g}$
([35], [36] ). Lie $\mathfrak{g}$ $\mathfrak{n}:=[\mathfrak{g}, \mathfrak{g}]$ , $\langle \cdot|\cdot\rangle_{\omega}$
$\mathfrak{n}$ $a$ . $\mathfrak{g}=a+\mathfrak{n}$ . , $a$
$\omega’$ $\langle \cdot|\cdot\rangle_{\omega’}$ $a=\mathfrak{n}^{[perp]}$ .
, $\mathfrak{g}$ $\omega$ . ,
$a$ , $\mathrm{a}\mathrm{d}(a)$ $\mathfrak{g}$ . $\alpha\in a^{*}$
$\mathfrak{n}_{\alpha}:=\{x\in \mathfrak{n} ; [h, x]=\langle h, \alpha\rangle x (\forall h\in a)\}$
. $\mathfrak{n}_{\alpha}\neq\{0\}$ $J\mathfrak{n}_{\alpha}\subset a$ $\alpha\in a^{*}$ $\alpha_{1}-,$ $\ldots,$ $\alpha_{r}$
. $\dim a=r$ , $\dim \mathfrak{n}_{\alpha_{k}}=1$ . $\alpha_{1},$ $\ldots,$ $\alpha_{r}$
, $\mathfrak{n}_{\alpha}\neq\{0\}$ $\alpha$ ( $j$ $\mathfrak{g}$ )
( ) :
$\frac{1}{2}(\alpha_{m}+\alpha_{k})$ $(1 \leqq k<m\leqq r)$ , $\frac{1}{2}(\alpha_{m}-\alpha_{k})$ $(1 \leqq k<m\leqq r)$ ,
$\frac{1}{2}\alpha_{k}$ $(1 \leqq k\leqq r)$ , $\alpha_{k}$ . $(1\leqq k\leqq r)$ .
$\alpha,$
$\beta$ , $\omega’$ $\langle \cdot|\cdot\rangle_{\omega’}$ .n $[perp] \mathfrak{n}\beta$
. $\mathfrak{n}_{\alpha_{k}}=\mathbb{R}E_{k}(\forall k)$ .
$\alpha_{k}(JE_{i})=\delta_{ki}$ ( $E_{i}\in \mathfrak{n}_{\alpha}$: , $H_{i}:=JE_{i}\in a$ ,




, $\mathfrak{g}=\mathfrak{g}(0)+\mathfrak{g}(1/2)+\mathfrak{g}(1)$ $\mathrm{a}\mathrm{d}H$ . ,
$[\mathfrak{g}(i), \mathfrak{g}(j)]\subset \mathfrak{g}(i+j)$ . $\mathfrak{g}(i)=\{0\}(i>1)$ .
$J\mathfrak{n}_{(\alpha_{m}-\alpha_{k})/2}=\mathfrak{n}_{(\alpha_{m}+\alpha_{k})/2}$ $(m>k)$ , $J\mathfrak{n}_{\alpha/2}=\mathfrak{n}_{\alpha/2}:$: $(1\leqq i\leqq r)$
. , $J\mathfrak{g}(0)=\mathfrak{g}(1),$ $J\mathfrak{g}(1/2)=\mathfrak{g}(1/2)$ . $J$
:
(1.3) $JT=-[T, E_{k}]$ $(\forall T\in \mathfrak{n}(\alpha_{m}-\alpha_{k})/2)$ .
, :
$n_{mk}:=\dim_{\mathrm{R}(\alpha_{m}-\alpha_{k})/2}\mathfrak{n}=\dim_{\mathrm{R}(\alpha_{m}+\alpha_{k})/2}\mathfrak{n}$ $(1 \leqq k<m\leqq r)$ ,
$p_{j}:= \sum_{k>j}n_{kj}$ , $q_{j}:= \sum_{i<j}n_{j:}$ $(1\leqq j\leqq r)$ ,
(1.4)
$b_{j}:= \frac{1}{2}\dim_{\mathrm{R}}\mathfrak{n}_{\alpha_{j}/2}$, $d_{j}:=1+ \frac{1}{2}(p_{j}+q_{j})$ $(1 \leqq j\leqq r)$ ,
$\omega_{k}:=\langle E_{k}, \omega\rangle=||E_{k}||_{\omega}^{2}>0$ $(1 \leqq k\leqq r)$ .
12. $j$ Siegel . $j$ $(\mathfrak{g}, J, \omega)$ , $\mathfrak{g}$ Lie
Lie $G:=\exp \mathfrak{g}$ . 1.1 $\mathfrak{g}(0)$ $\mathfrak{g}$
Lie , $G(0):=\exp \mathfrak{g}(0)$ . $G(0)$
$V:=\mathfrak{g}(1)$ adjoint . (1.2) $E\in V$ $G(0)$ $\Omega$
: $\Omega:=G(0)E$ . $\Omega$ $V$ , $h\mapsto hE$
, $G(0)$ $\Omega$ . $\mathfrak{g}(1/2)$ $J$
, $U$ . $V$ $W$ : $W:=V_{\mathbb{C}}$ .
(1.5) $Q(u, u’):= \frac{1}{2}([Ju, u’]-i[u, u’])$ $(u, u’\in \mathfrak{g}(1/2))$
$\Omega$-positive $U\cross Uarrow W$ ( 1 ,
2 ). $V,$ $W,$ $U,$ $\Omega,$ $Q$ Siegel $D=D(\Omega, Q)$
:
(1.6) $D:=\{(u, w)\in U\cross W ; w+w^{*}-Q(u, u)\in\Omega\}$ .
$U=\{0\}$ . $D$ $\Omega+iV$
. Siegel $D$ . $\Omega$
([17, Theorem 6.3] ).
Lie $\mathfrak{n}_{D}:=\mathfrak{g}(1)+\mathfrak{g}(1/2)$ . , $\mathfrak{n}_{D}$ 2-step
Lie . $N_{D}:=\exp \mathfrak{n}_{D}$ .
$G=N_{D}\mathrm{x}G(0)$ . $N_{D}$ $n(a, b)(a\in \mathfrak{g}(1), b\in \mathfrak{g}(1/2))$ ,
Campbell-Hausdorff , (1.5) $Q$
$n(a, b)n(a’, b’)=n(a+a’-{\rm Im} Q(b, b’),$ $b+b’)$
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$k$ \S Sn. $\mathit{4}-|_{\vee}^{\vee}CN_{D}t\mathrm{f}U+W\#\mathrm{Z}^{\backslash }/x\mathcal{O}2f’$)$\#arrowarrow 777\backslash /(J_{\acute{\overline{\grave{X}}}}^{7}\Rearrow C^{\backslash }\backslash \ovalbox{\tt\small REJECT}-.\cdot$
(1.7) $n(a, b)\cdot(u, w)=(u+b,$ $w+ia+ \frac{1}{2}Q(b, b)+Q(u,$ $b))$ .
$N_{D}$ ${\rm Re} w- \frac{1}{2}Q(u, u)$ , $N_{D}$ $D$ .
$\mathrm{e}:=(0, E)\in D$ $D$ base point . $G(0)$ $\Omega$
$G$ $D$ . , $z=(u, w)\in D$ , $h\in G(0)$
$hE={\rm Re} w- \frac{1}{2}Q(u, u)$ , $n:=n({\rm Im} w, u)\in N_{D}$
$z=nh\cdot \mathrm{e}$ .
$\mathrm{s}=(s_{1}, \ldots, s_{r})\in \mathbb{R}^{r}$ ,
$\chi_{\mathrm{s}}(\exp\sum_{k}t_{k}H_{k})--\exp(\sum_{k}s_{k}t_{k)}$ $(t_{1}, \ldots, t_{r}\in \mathbb{R})$
, $\chi_{\mathrm{s}}$ $A:=\exp a$ 1 ( ) .
$\mathfrak{n}(0):=\sum_{m>k}\mathfrak{n}_{(\alpha_{m}-\alpha_{k})/2}$
, $\mathfrak{n}(0)$ $\mathfrak{g}(0)$ Lie , $\mathfrak{n}=\mathfrak{n}(0)+\mathfrak{n}_{D}$ .
$N(0):_{-}^{-}\exp \mathfrak{n}(0),$ $N:=\exp \mathfrak{n}$ $\mathfrak{n}(0),$ $\mathfrak{n}$ $G$ .
$G,$ $G(0)$ $G=NxA,$ $G(0)=N(0)\mathrm{x}A$ . , $N$
trivial , $\chi_{\mathrm{s}}$ $G$ 1 . $\Omega$ $\Delta_{\mathrm{s}}$
$h\mapsto hE$ $\chi_{\mathrm{s}}|_{G(0)}$ :
$\triangle_{\mathrm{s}}$(hE) $:=\chi_{\mathrm{s}}(h)$ $(h\in G(0))$ .
$\triangle_{\mathrm{s}}$ :
$\triangle_{\mathrm{s}}(hx)=\chi_{\mathrm{s}}(h)\triangle_{\mathrm{s}}(x)$ $(h\in G(0), x\in\Omega)$ .
$\triangle_{\mathrm{s}}$ , $\Omega^{*}$ Riesz Laplace , $\Omega+iV$
(cf. [16, Corollary 2.5]).
13. Siegel . Siegel $D$ Bergman $\kappa$ . (1.4) $b_{j},$ $\ovalbox{\tt\small REJECT}$
, $\mathrm{b}:=(b_{1}, \ldots, b_{r}),$ $\mathrm{d}:=(d_{1}, \ldots, d_{r})$ ,
(1.8) $\kappa(z_{1}, z_{2})=\triangle_{-2\mathrm{d}-\mathrm{b}}(w_{1}+w_{2}^{*}-Q(u_{1}, u_{2}))$ $(z_{j}=(u_{j}, w_{j})\in D)$
( [29, 1.3] ). $V$ $\langle \cdot|\cdot\rangle_{\kappa}$
(1.9) $\langle v_{1}|v_{2}\rangle_{\kappa}:=D_{v_{1}}D_{v_{2}}\log\triangle_{-2\mathrm{d}-\mathrm{b}}(E)$ $(v_{1}, v_{2}\in V)$
. Siegel $D=D(\Omega, Q)$ , $\Omega$
$\langle \cdot|\cdot\rangle_{\kappa}$ . $V$ ( ) $v_{1}v_{2}$
:
$\langle v_{1}v_{2}|v_{3}\rangle_{\kappa}=-\frac{1}{2}D_{v_{1}}D_{v_{2}}D_{v_{3}}\log\triangle_{-2\mathrm{d}-\mathrm{b}}(E)$ .
, [7, Theorem 2.1] [6, Proposition 3] , $D$
, $V$ Jordan . ,
$\langle \cdot|\cdot\rangle_{\kappa}$ ( ) , Jordan [9]
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Euclidean . (19) $W\cross W$ (
),
(1.10) $(u_{1}|u_{2})_{\kappa}:=\langle Q(u_{1}, u_{2})|E\rangle_{\kappa}$ $(u_{1}, u_{2}\in U)$
. $U$ . ,
$w\in W$ , $U$ $\varphi(w)$ :
(1.11) $(\varphi(w)u_{1}|u_{2})_{\kappa}=\langle Q(u_{1},u_{2})|w\rangle_{\kappa}$ $(u_{1}, u_{2}\in U)$ .
$\varphi(E)$ , $\varphi(w^{*})=\varphi(w)^{*}$ ( (1.10)
$\varphi(w)$ ) . Dorfmeister [7, TheoreIn 2.1]
, $D$ , $\varphi$ : $W\ni w\mapsto\varphi(w)\in \mathrm{E}\mathrm{n}\mathrm{d}_{\mathbb{C}}(U)$ Jordan
$W$ ([28, Section 4] ; Dorfineister
).
$\varphi(w_{1}w_{2})=\frac{1}{2}(\varphi(w_{1})\varphi(w_{2})+\varphi(w_{2})\varphi(w_{1}))$ $(\forall w_{1}, w_{2}\in W)$
.
Siegel , D’Atri Dotti [6]
( Siegel ).
1.1 $(\mathrm{D}’ \mathrm{A}\mathrm{t}\mathrm{r}\mathrm{i}-\mathrm{D}\mathrm{o}\mathrm{t}\mathrm{t}\mathrm{i})$ . $D$ ,
:
(1) $n_{mk}$ $m,$ $k$ $\mathrm{A}\mathrm{a}$ ,
(2) $b_{j}$ $j$ .
Siegel , Dorfmeister
( [4, Corollary 1] ).
12(Dorfmeister). $D$ ( , $V$ Euclidean
Jordan ). $D$ , $V$
Jordan $f1,$ $\ldots,$ $f_{\mathrm{r}}$ , $U_{k}:=\varphi(f_{k})U$ , $\varphi(Q(u_{1}, u_{2}))u_{1}=0$
$u_{1}\in U_{1}$ $u_{2}\in U_{2}$ .
, $D$ .
\S 2. Szeg\"o Cayley
2.1. Szeg\"o . $U$ Euclid $dm(u)$ $V$ Euclid $dx$ , (1.10) (1.9)
$(\cdot|\cdot)_{\kappa},$ $\langle \cdot|\cdot\rangle_{\kappa}$ $\langle$ . Siegel $D$ Hardy
$H^{2}(D)$ , $D$ $F$ , Hilbert
:
$||F||^{2}= \sup_{t\in\Omega}\int_{U}dm(u)\int_{V}|F(u, t+\frac{1}{2}Q(u, u)+ix)|^{2}dx<\infty$ .
([11], [22] and [3] ), $H^{2}(D)$ $S(z_{1}, z_{2})$ .
$S$ Szeg\"o . $D$ , Szeg\"o
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. [3, Proposition 28] , $g=n(a, b)h\in N_{D}G(0)$
$S(g\cdot \mathrm{e}, g\cdot \mathrm{e})=S(\mathrm{e}, \mathrm{e})(\det \mathrm{A}\mathrm{d}_{\mathfrak{g}(1/2)}h^{-1})(\det \mathrm{A}\mathrm{d}_{\mathrm{g}(1)}h^{-1})$
, (1.8) , $C>0$
(2.1) $S(z_{1}, z_{2})=C\cdot\Delta_{-\mathrm{d}-\mathrm{b}}(w_{1}+w_{2}^{*}-Q(u_{1}, u_{2}))$ $((z_{j}:=(u_{j}, w_{j})\in D)$
.
22. Cayley . Cayley , $\mathbb{C}$ ,
$\mathrm{D}$ Cayley .
$1\mapsto \mathrm{O}\in \mathrm{D}$ , $0\mapsto-1\in\overline{\mathrm{D}}$ , $\infty\mapsto 1\in\overline{\mathrm{D}}$
,
$w= \frac{z-1}{z+1}=1-\frac{2}{z+1}$
Cayley . Jordan (1 )




, Szeg\"o $S$ ( )
.
Szeg\"o (2.1) , $x\in\Omega$ $\mathrm{I}_{S}(x)\in V^{*}$
(2.2) $\langle v,\mathrm{I}_{S}(x)\rangle=-D_{v}\log\triangle_{-\mathrm{d}-\mathrm{b}}.(x)$ $(v\in V)$ $\mathrm{t}$ :
. D $v$ $D_{v}f(x):=(d/dt)f(x+tv)|_{t=0}$ . $\mathrm{I}_{S}(x)$.
Szeg\"o $x$ . Vinberg $x\mapsto x^{*}$ ([43] ) (2.2)
$\triangle_{-\mathrm{d}-\mathrm{b}}$ $\triangle_{-\mathrm{d}}$ , [28], [29], [30] Bergman
$\triangle_{-2\mathrm{d}-\mathrm{b}}$ . $\mathrm{I}_{S}$ $G(0)$
: $\mathrm{I}_{S}(hx)=h\cdot \mathrm{I}_{S}(x)$ . $G(0)$ $V^{*}$
$h\cdot\xi=\xi\circ h^{-1}(h\in G(0), \xi\in V^{*})$ . $\mathrm{I}_{S}(\lambda x)=\lambda^{-1}\mathrm{I}_{S}(x)(\lambda>0)$
.
$\mathrm{I}_{S}$ , $E_{j}^{*}(j=1, \ldots, r)\in V^{*}$
$\backslash$
$\langle E_{i}, E_{j}^{*}\rangle=\delta_{ij}$ , $E_{j}^{*}=0$ on $J\mathfrak{n}(0)$
, $\mathrm{s}=(s_{1}, \ldots, s_{r})\in \mathbb{R}^{r}$ ,
(2.3) $E_{\mathrm{s}}^{*}:=s_{1}E_{1}^{*}+\cdots+s_{r}E_{r}^{*}\in V^{*}$
.
23([31]). (1) $x\in\Omega$ $\mathrm{I}_{S}(x)\in\Omega^{*}$ ( $\Omega$ ) , $\mathrm{I}_{s}$ $\Omega$
$\Omega^{*}$ .
(2) $\mathrm{I}_{S}(E)=E_{\mathrm{d}+\mathrm{b}}^{*}$ .
(3) $\mathrm{I}_{S}$ $Warrow W^{*}$ .
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(4) $\mathrm{Q}$ ’ base point $E\ovalbox{\tt\small REJECT}$ $\chi_{\mathrm{d}1\mathrm{b}}$ ,
$\mathrm{I}_{S}$ I $\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}arrow\Omega$ ( ) . $W^{1}arrow W$
, $\mathrm{I}_{S}$ .
(5) $\mathrm{I}_{S}\ovalbox{\tt\small REJECT}\Omega+iVarrow \mathrm{I}_{S}(\Omega+iV)$ .
(2.3) $E_{\mathrm{s}}^{*}\in V$ $W^{*}$ . $w\in W$
(2.4) $C_{S}(w):=E_{\mathrm{d}+\mathrm{b}}^{*}-2\mathrm{I}_{S}(w+E)$
, generic $w$ $C_{S}(w)\in W^{*}$ , $\Omega+iV$
$C_{S}$ . Cayley $\mathrm{C}_{S}$ :
$z=(u, w)\in U\cross W$
(2.5) $\mathrm{C}_{S}(z):=(2 \langle Q(u, \cdot),\mathrm{I}_{S}(w+E)\rangle, C_{S}(w))$ .
generic $z$ $\mathrm{C}_{S}(z)\in U^{\uparrow}\cross W^{*}$ . $U$
$U\dagger$ .
24([31]). $\mathrm{C}_{S}$ $D$ $\mathrm{C}_{S}(D)$ , .
, $D$ $\mathrm{C}_{S}$ (2.5)
.
25([31]). $\mathrm{C}_{S}(D)$ .
\S 3. Poisson Laplace-Beltrami
3.1. Poisson . $D_{0}$ , Poisson Hua
([14] ) . $D_{0}$ Szeg\"o $S_{0}(z_{1}, z_{2})(z_{1}, z_{2}\in D_{0})$ Poisson
$\ovalbox{\tt\small REJECT}$ ( $z$ , it) $(z\in D_{0}, t\in \mathbb{R})$ ( [13, \S 19] ) :
$S_{0}(z_{1}, z_{2})= \frac{1}{2\pi}\cdot\frac{1}{z_{1}+\overline{z}_{2}}$, $P_{0}(z, it)= \frac{1}{\pi}\cdot\frac{x}{x^{2}+(y-t)^{2}}$ $(z=x+iy)$ .
$z\in D,$ $t\in \mathbb{R}$ , $S_{0}$ ( $z,$ it) ,
$P_{0}(z, it)=|S_{0}(z, it)|^{2}S_{0}(z, z)^{-1}$ .
Siegel $D$ . $D$ Shilov $\Sigma$
([18, Theorem 1.1] [36, Lemma 3.25] ) :
$\Sigma=\{(u, w)\in U\cross W;2{\rm Re} w=Q(u, u)\}$ .
(1.7) , $\Sigma$ $N_{D}$ $\Sigma=N_{D}\cdot 0$ ,
. $\Sigma$ $G=N_{D}\mathrm{x}G(0)$ .
$z=(u, w)\in D,$ $\zeta=(u_{\zeta}, w_{\zeta})\in\Sigma$ , :
${\rm Re}(w+w_{\zeta}^{*}-Q(u, u_{\zeta}))={\rm Re} w+ \frac{1}{\frac{21}{2}}Q(u_{\zeta}, u_{\zeta})-{\rm Re} Q(u,u_{\zeta})={\rm Re} w-Q(u, u)+\frac{1}{2}Q(u-u_{\zeta},u-u_{\zeta})\in\Omega$
.
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, (2.1) $S(z, \zeta)$ Poisson $P(z, \zeta)$ :
$P(z, \zeta):=\frac{|S(z,\zeta)|^{2}}{S(z,z)}$ $(z\in D, \zeta\in\Sigma)$ .
$S$
(3.1) $P(g\cdot z, g\cdot\zeta)=\chi_{-\mathrm{d}-\mathrm{b}}(g)P(z, \zeta)$ $(g\in G)$ .
32. Laplace-Beltrami . Lie t{‘. $\mathfrak{g}$ $\acute{\text{ }}$ $\langle \cdot|\cdot\rangle_{\omega}$
. $G$ -h Riemann .
Riemann $G$ Laplace-Beltra L . $D$
Bergman Laplace-Beltra $\mathcal{L}$ . $\psi$ : $g\mapsto g\cdot \mathrm{e}$
$G$ $D$ , $\mathcal{L}$ , , $\mathcal{L}_{\beta}$ (
$\omega$ (1.1) Koszul $\beta$ ) . $\langle \cdot|\cdot\rangle_{\beta}$
( $G$ $D$ ), $D$ Bergman $T_{\mathrm{e}}(D)$
, , ([24] ).
L $G$ , $\mathfrak{g}$ $U(\mathfrak{g})$ .
Lie , .
3.1(Urakawa [41]). $\Psi_{\omega}\in \mathfrak{g}$ , $x\in \mathfrak{g}^{1}$ $\mathrm{t}\mathrm{r}(\mathrm{a}\mathrm{d}x)=\langle x|\Psi_{\omega}\rangle_{\omega}$
. $\mathcal{L}_{\omega}=-\Lambda+\Psi_{\omega}$ . $\Lambda$ $.\langle\cdot|\cdot\rangle_{\omega}$
$\mathfrak{g}$ $X_{1},$
$\ldots,$
$X_{\dim \mathfrak{g}}$ , $\Lambda$. $:=X_{1}^{2}+\cdots+X_{\dim \mathfrak{g}}^{2}$
( $U(\mathfrak{g})$ , ).
\Phi $\vee \mathrm{c}*|$ ([29, Lemma 33] )
$\Psi_{\omega}=\sum_{k=1}^{r}\omega_{k}^{-1}(q_{k}+b_{k}+1)H_{k}\in a$ .
, $\omega_{k},$ $q_{k},$ $b_{k}$ (1.4) , $H_{1},$ $\ldots,$ $H_{r}$ 1.1 $a$
.
Poisson $G$ :
$P_{\zeta}^{G}(g):=P(g\cdot \mathrm{e}, \zeta)$ $(g\in G, \zeta\in\Sigma)$ . $\{$
, (3.1) , $\mathcal{L}_{\omega}P_{\zeta}^{G}(g).=\chi_{-\grave{\mathrm{d}}-\mathrm{b}}(g)\mathcal{L}_{\omega}P_{g^{-1}\cdot\zeta}^{G}(e)$ ($g\in^{l}$ G). .
.
3.2. $\mathcal{L}_{\omega}P_{\zeta}^{G}=0(\forall\zeta\in\Sigma)\Leftrightarrow \mathcal{L}_{\omega}P_{\zeta}^{G}(e)=0(\forall\zeta\in\Sigma)$.
$\mathcal{L}_{\omega}P_{\zeta}^{G}(e)$ , , $\mathrm{s}=(s_{1}, \ldots, s_{r})\in \mathbb{R}^{r}$ ,
$\alpha_{\mathrm{s}}\in a^{*}$
$\langle t_{1}H_{1}+\cdots+t_{r}H_{r}, \alpha_{s}\rangle=s_{1}t_{1}+\cdots+s_{r}t_{r}$ $(t_{1}, \ldots, t_{r}.\in \mathbb{R})$
. , $\psi(g)=g\cdot \mathrm{e}$ $d\psi$ ,
$\cdot$
$\mathfrak{g}\cong U+W$ . $N_{D}$ (1.7) (1.3)
$d\psi(T+u+x)=u+(-JT+ix)$ $(T\in \mathfrak{g}(0), u\in \mathfrak{g}(1/2),$ $x\in \mathfrak{g}(1))$
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, $d\psi$ $(\mathfrak{g}, -J)\cong U+W$ .
$(\mathfrak{g}, -J)$ $(x|y)_{\omega}:=\langle x|$ $y$ ) $\text{ }+i\langle Jx|$ y) . $d\psi$
$U+W$ , $U^{\uparrow}+W^{*}$ . $U\dagger+W^{*}$
(. |.) , ||.|| . $\mathrm{C}_{S}$ (2.5)
Cayley . Shilov $\Sigma$ $\mathrm{C}_{S}$
.
33. $\mathcal{L}_{\omega}P_{\zeta}^{G}(e)=P_{\zeta}^{G}(e)(-||\mathrm{C}_{S}(\zeta)||_{\omega}^{2}+\langle\Psi_{\omega}, \alpha_{\mathrm{d}+\mathrm{b}}\rangle)$ .
$\zeta\in\Sigma$ $P_{\zeta}^{G}(e)\neq 0$ , 32
.
34([32]). L P\mbox{\boldmath $\zeta$}G $=0(\forall\zeta\in\Sigma)\Leftrightarrow||\mathrm{C}_{\mathrm{S}}(\zeta)||_{\omega}^{2}=\langle\Psi_{\omega}, \alpha_{\mathrm{d}+\mathrm{b}}\rangle(\forall\zeta\in\Sigma)$.
\S 4.
4.1. . , 3.4
(4.1) $||\mathrm{C}_{S}(\zeta)||_{\omega}^{2}=\langle\Psi_{\omega}, \alpha_{\mathrm{d}+\mathrm{b}}\rangle$ $(\forall\zeta\in\Sigma)$




, $G$ G . $G=\exp \mathfrak{g}$ Lie ,
, $G$ Ad (G) , Lie $GL(\mathfrak{g})$
. $GL(\mathfrak{g}_{\mathbb{C}})$ . $G(0)_{\mathbb{C}}$ $\mathfrak{g}(0)_{\mathbb{C}}$
G .
$\{\mathrm{O}\}+iV\subset\Sigma$ . $\mathrm{C}_{S}(0, iv)=(0, C_{S}(iv))(v\in V)$
.
4.1([28]). $\eta_{0}$ : V\rightarrow G(0) , $\eta_{0}(0)=e$
$\eta_{0}(v)E=E+iv$ $v\in V$ . $e$ $G(0)_{\mathbb{C}}$ .
$\mathrm{I}_{S}$ $G(0)$ , $\mathrm{I}_{S}(E+iv)=\eta_{0}(v)\cdot E_{\mathrm{d}+\mathrm{b}}^{*}$ ,
(2.4) $C_{S}(iv)$ . $\eta_{0}(v)$ ,
$\eta_{0}(v)\cdot E_{\mathrm{d}+\mathrm{b}}^{*}$ , .
, $j$ , (1.4) $n_{mk}$ , ,
([29, Corollary 4.4] ).
42. $j<k<l$ .
(1) $n_{lk}\neq 0$ $n_{lj}\geqq n_{kj}$ .
(2) $n_{kj}\neq 0$ $n_{lj}\geqq n_{lk}$ .
, ([29, Lemma 4.3] ) :
$j<k<l,$ $x\in \mathfrak{n}_{(\alpha_{\iota}+\alpha_{k})/2},$ $y \in \mathfrak{n}_{(\alpha_{k}+\alpha_{j})/2}\Rightarrow||[Jx, y]||_{\omega}^{2}=\frac{1}{2\omega_{k}}||x||\begin{array}{l}2\omega\end{array}||y|!_{\omega}^{2}.\cdot$
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42. . $\mathrm{c}\ovalbox{\tt\small REJECT}_{\ovalbox{\tt\small REJECT}}\mathrm{d}+\mathrm{b},$ $c_{m}\ovalbox{\tt\small REJECT}^{\ovalbox{\tt\small REJECT}_{\ovalbox{\tt\small REJECT}}}d_{m}+\sim$ . ,
(4.1) $\zeta\ovalbox{\tt\small REJECT} 0c\Sigma$ , $\mathrm{C}_{S}(0)\ovalbox{\tt\small REJECT}(0, -E\ovalbox{\tt\small REJECT})$
.
43. (4.1) $\langle \Psi_{\omega}, \alpha_{\mathrm{c}}\rangle=||E_{\mathrm{c}}^{*}||_{\omega}^{2}$ .




$\mathrm{I}_{S}(E+iv_{kj})$ , $C_{S}(iv_{kj})$ :
$C_{S}(iv_{kj})=- \sum_{m\neq k,j}c_{m}E_{m}^{*}-e^{-t_{k}}\{c_{k}(1-\frac{1}{2}\omega_{k}^{-1}||v_{kj}||_{\omega}^{2})E_{k}^{*}$
$+(c_{j}- \omega_{k}^{-1}(c_{k}-\frac{1}{2}c_{j})||v_{kj}||_{\omega}^{2})E_{j}^{*}+2ic_{k}\mathrm{a}\mathrm{d}^{*}(Jv_{kj})E_{k}^{*}\mathrm{o}P_{kj}\}$ .





45. (4.1) , $n_{kj}\neq 0$ , $\omega_{j}=\omega_{k}$ $d_{j}+b_{j}--d_{k}+b_{k}$
.
$\Omega$ [2] . , $j,$ $k$ ,
$\{j_{\lambda}\}_{\lambda=0}^{m}(j_{0}=k, j_{m}=j)$ , $\lambda$ $n_{j_{\lambda-1}j_{\lambda}}\neq 0$ R. .
, $j_{\lambda-1}<j_{\lambda}$ , $n_{j_{\lambda-1}j_{\lambda}}:=n_{j_{\lambda}j_{\lambda-1}}$ .
46. $d_{m}+b_{m}$ $m$ . $\omega_{m}$ $m$ .
$c:=d_{m}+b_{m}$ , $\omega_{0}:=\omega_{m}$ ( $m$ ) . 2 , $j<k<l$
, $v=v_{lj}+v_{lk}(v_{lj}\in \mathfrak{n}_{(\alpha\downarrow+\alpha_{j})/2}, v_{lk}\cdot\in \mathfrak{n}_{(\alpha_{l}+\alpha_{k})/2})$ .
$t_{l}:= \log(1+\frac{1}{2}\omega_{0}^{-1}||v_{lj}||_{\omega}^{2}+\frac{1}{2}\omega_{0}^{-1}||v_{lk}||_{\omega}^{2})$
, $\eta_{0}(v_{lj}+v_{lk})=\exp(iJv_{lj})\exp(iJv_{lk})\exp(t_{l}H_{l})$ . ’ 1
, $\zeta=(0, i(v_{lj}+v_{lk}))$ $||\mathrm{C}_{S}(\zeta)||_{\omega}^{2}$ . ,
$\mathfrak{n}(\alpha_{k}+\alpha_{j})/2$
$\{e_{m}\}_{m=1}^{n_{kj}}$ . $m=1,2,$ $\ldots$ , n\sim
, $\tau_{m}$ : $\mathfrak{n}_{(\alpha_{l}-\alpha_{k})/2}arrow \mathfrak{n}_{(\alpha\downarrow+\alpha_{j})/2}$ :
$\tau_{m}(T):=[T, e_{m}]$ $(T\in_{\tau}\mathfrak{n}_{(\alpha\iota-\alpha_{k})/2})$ .
4.7. $\zeta=(0, i(v_{lj}+v_{lk}))\in\Sigma$
$|| \mathrm{C}_{S}(\zeta)||2\omega -||E_{\mathrm{c}}^{*}||_{\omega}^{2}=2c^{2} \omega_{0}^{-2}e^{-2t_{l}}[2\sum_{m=1}^{n_{kj}}|\langle v_{lj}|\tau_{m}(Jv_{lk})\rangle_{\omega}|^{2}-\omega_{0}^{-1}||v_{lk}||_{\omega}^{2}||v_{lj}||_{\omega}^{2}]$ .
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.48. (4.1) , $n_{lk}\neq 0$ $n_{lj}=n_{kj}$ .
3 , $j<k<l$ , $v=v_{kj}+v\iota_{j}(v_{kj}\in \mathfrak{n}(\alpha_{k}+\alpha_{j})/2, v_{lj}\in \mathfrak{n}(\alpha_{\iota}+\alpha_{j})/2)-\cdot$
. $\eta_{0}(v_{kj}+v_{lj})$ . $T_{lj}\in \mathfrak{n}(\alpha\iota+\alpha_{j})/2$
$\ovalbox{\tt\small REJECT}_{j}\in \mathfrak{n}_{(\alpha_{k}+\alpha_{j})/2}$
$T_{lj} \circ T_{kj}:=\frac{1}{2}[T_{kj}, [T_{lj}, E_{j}]]+\frac{1}{2}[T_{lj}, [T_{kj}, E_{j}]]\in \mathfrak{n}_{(\alpha_{\iota}+\alpha_{k})/2}$
. $S_{lk}:=J(Jv_{lj}\mathrm{o}Jv_{kj})\in \mathfrak{n}_{(\alpha_{l}-\alpha_{k})/2}$ , $F$ :
$F:=1+ \frac{1}{2}\omega_{0}^{-1}||v_{kj}||_{\omega}^{2}+\frac{1}{2}\omega_{0}^{-1}||v_{lj}||_{\omega}^{2}+\frac{1}{4}\omega_{0}^{-2}||v_{kj}||\begin{array}{l}2\omega\end{array}||v_{lj}||_{\omega}^{2}-\frac{1}{2}\omega_{0}^{-1}||S_{lk}||_{\omega}^{2}$.
[29, Lemma 4.6] , $||S_{lk}||_{\omega}^{2}\leqq(2\omega_{0})^{-1}\cdot||v_{lj}||\begin{array}{l}2\omega\end{array}||v_{kj\mathrm{f}1_{\omega}^{2}}$ ,
$F>0$ . (4.2) ( $\omega_{k}$ $\omega_{0}$ ) $t_{k}$
, $e^{t_{l}}=e^{-t_{k}}F$ $t_{l}$
$\eta_{0}(v_{kj}+v_{lj})=\exp(iJ(v_{kj}+v_{lj}))\exp(e^{-t_{k}}S_{lk})\exp(t_{k}H_{k}+t_{l}H_{l})$.
$\eta_{0}(v_{kj}+v_{lj})\cdot E_{\mathrm{c}}^{*}$ , $\zeta=(0, i(v_{kj}+v_{lj}))$ $||\mathrm{C}_{S}(\zeta)||_{\omega}^{2}$
, ,
([32] ).
49. $(4_{:}1)$ , $n_{kj}\neq 0$ ,
$||v_{lj}||\begin{array}{l}2\omega\end{array}||v_{kj}||_{\omega}^{2}=2\omega_{0}||Jv_{lj}\circ Jv_{kj}||_{\omega}^{2}$ $(\forall v_{lj}\in \mathfrak{n}_{(\alpha_{1}+\alpha_{j})/2}, \forall v_{kj}\in \mathfrak{n}_{(\alpha_{k}+\alpha_{j})/2})$ .
42(2)
4.10. (4.1) , $n_{kj}\neq 0$ , $n_{lj}=n_{lk}$ .
$\Omega$ , $n_{mk}(m>k)$ $m,$ $k$ ’(
$n_{21}\neq 0$ . ). (1.4) $d_{m}$ , 46
$\ovalbox{\tt\small REJECT}$ $m$ . 1.1 $D$ . ,
[29, Lemma 52] $\beta_{m}=2d_{m}+b_{m}$ , $\beta_{m}$ $m$ .
$\mathfrak{n}(0)+\mathfrak{g}(1/2)+J\mathfrak{n}(0)$ ([31, Lemma 3.1] ) $.\text{ }$
4.11. (4.1) , $D$ , $\omega|_{\mathfrak{n}}$ } $\beta|_{\mathfrak{n}}$
.
43. . , $b:=b_{m},$ $d:=d_{m},$ $\beta_{0}:=\beta_{m}$ ( $m$ )
. $D$ , $V$ Euclidean Jordan .
$j$ Jordan $v_{1}v_{2}$ ([28, Section 4] )
2 $v_{1}v_{2}=[Jv_{1}, v_{2}]+{}^{t}(\mathrm{a}\mathrm{d}_{\mathfrak{g}(1)}Jv_{1})v_{2}$.
, $\mathfrak{g}(1)$ $T$ , ${}^{t}T$ (1.9) $T$
. , $E_{1},$ $\ldots,$ $E_{r}$ Jordan $\prime J$. , $\mathfrak{n}_{(\alpha_{m}+\alpha_{k})/2}(1\leqq k\leqq m\leqq r)$
Peirce . $W$ $V$ , Jordan
. $V$ $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ $\langle \cdot|\cdot\rangle_{0}$ : $\langle v_{1}|v_{2}\rangle_{0}:=\mathrm{t}\mathrm{r}(v_{1}v_{2})$ .
$(2d+b)\langle v_{1}|v_{2}\rangle_{0}=\langle v_{1}|v_{2}\rangle_{\kappa}$ .
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[9] $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ (1.9)
. Bergman Cayley I
$\mathrm{C}$ . $D$ , $\mathrm{I}_{S}$ $\mathrm{C}_{S}$ :
(4.3) $\mathrm{I}_{S}=\frac{d+b}{2d+b}\mathrm{I}$ , $\mathrm{C}_{S}=\frac{d+b}{2d+b}$ C.
, $f\in W^{*}$ $\overline{f}\in W$ , $\dot{F}\in U^{\uparrow}$ $\overline{F}\in U\rangle$ :
$\langle w, f\rangle=\langle w|\overline{f}\rangle_{\kappa}$ $(\forall w\in W)$ , $\langle u, F\rangle=(\overline{F}|u)_{\kappa}$ $(\forall u\in U)$ .
, [28, Proposition 4.4] , $\mathrm{I}(w)^{\sim}=w^{-1}$ $\underline{|}" L’.\supseteq\not\in$ . [28,
Theorem 4.10]
$\mathrm{C}(z)^{\sim}=(2\varphi(w+E)^{-1}u, (w-E)(w+E)^{-1}.)$ $(z=(u, w))$ . . $4$
$\varphi$ (1.11) , $D$ , Jordan $W.$.
$*$ . $W$ $(w_{1}|w_{2})_{\kappa}:=\langle w_{1}|w_{2}^{*}\rangle_{\kappa}$ ,
[29, $\cdot$ Proposition 93] :
(4.4) $||\mathrm{C}(z)||_{\omega}^{2}=(2d+b)\omega_{0}^{-1}(2||\varphi(w+E)^{-1}u||_{\kappa}^{2}+||(w-E)(w+E)^{-1}||_{\kappa}^{2})$.
, $||E_{\mathrm{c}}^{*}||_{\omega}^{2}=\omega_{0}^{-1}(d+b)^{2}r$ $||E||_{\kappa}^{2}=(2d+b)r$ ,
(4.1) : $\forall\zeta=(u_{\zeta}, w_{\zeta})\in\Sigma$
(4.5) $2||\varphi(w_{\zeta}+E)^{-1}u_{\zeta}||_{\kappa}^{2}+||(w_{\zeta}-E)(w_{\zeta}+E)^{-1}||_{\kappa}^{2}=||E||_{\kappa}^{2}$.
Jordan $W$ $\varphi$ .
4.12. (1) $\varphi(E_{i})$ $U$ $\mathfrak{n}_{\alpha/2}$: .
(2) $j\neq k$ . w\in (n(\mbox{\boldmath $\alpha$}k+\mbox{\boldmath $\alpha$}j)/2) , $\varphi(w)\mathfrak{n}_{\alpha_{j}/2}\subset \mathfrak{n}_{\alpha_{k}/2}$ .
4 , $k>j,$ $u_{j}\in \mathfrak{n}_{\alpha_{j}/2},$ $u_{k}\in \mathfrak{n}_{\alpha_{k}/2}$ , (4.5)
(4.6) $\zeta=(u_{j}+u_{k}, \frac{1}{2}Q(u_{j}+u_{k}, u_{j}+u_{k})+i{\rm Im} Q(uj, uk))\in\Sigma$
.
$D:=(1+ \frac{1}{2}\beta_{0}^{-1}||u_{j}||_{\kappa}^{2})(1+\frac{1}{2}\beta_{0}^{-1}||u_{k}||_{\kappa}^{2})-\frac{1}{2}\beta_{0}^{-1}$ $\langle Q(u_{j}, u_{k})|Q(u_{j}, u_{k})\rangle_{\kappa}$
. $D\neq 0$ .
4.13. $\zeta=(u_{\zeta}, w_{\zeta})\in\Sigma$ (4.6) .
(1) $(w \zeta-E)(w_{\zeta}+E)^{-1}=-\sum_{m\neq j,k}E_{m}-D^{-1}(a_{j}E_{j}+a_{k}E_{k}-2Q(u_{j}, u_{k}))$ .
,
$a_{j}:=(1- \frac{1}{2}\beta_{0}^{-1}||u_{j}||_{\kappa}^{2})(1+\frac{1}{2}\beta_{0}^{-1}||u_{k}||_{\kappa}^{2})+\frac{1}{2}\beta_{0}^{-1}$ $\langle Q(u_{j}, u_{k})|Q(u_{j}, u_{k})\rangle_{\kappa}$ ,
$a_{k}:=(1+ \frac{1}{2}\beta_{0}^{-1}||u_{j}||_{\kappa}^{2})(1-\frac{1}{2}\beta_{0}^{-1}||u_{k}||_{\kappa}^{2})+\frac{1}{2}\beta_{0}^{-1}$ $\langle Q(u_{j}, u_{k})|Q(u_{j}, u_{k})\rangle_{\kappa}$ .
(2) $\varphi(w_{\zeta}+E)^{-1}(u_{j}+u_{k})=D^{-1}(A_{j}+A_{k})$ .
$A_{j}:=(1+ \frac{1}{2}\beta_{0}^{-1}||u_{k}||_{\kappa}^{2})u_{j}-\varphi(Q(u_{j}, u_{k}))u_{k}\in \mathfrak{n}_{\alpha_{j}/2}$ ,
$A_{k}:=(1+ \frac{1}{2}\beta_{0}^{-1}||u_{j}||_{\kappa}^{2})u_{k}-\varphi(Q(u_{j}, u_{k}))u_{j}\in \mathfrak{n}_{\alpha_{k}/2}$ .
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, (4.5)
$\varphi(Q(u_{j}, u_{k}))u_{j}=0$ , $\varphi(Q(u_{k}, u_{j}))u_{k}=0$
. 12 Dorfmeister $D$ .
414. (4.1) , $D$ , $\omega|_{\mathfrak{n}}=\beta_{0}^{-1}\omega_{0}\cdot\beta|_{\mathfrak{n}}$
.
\S 5.
5.1. Jor an 3 . $D$ Siegel , (4.1)
. Siegel [39, Chapter $\mathrm{V}$] Jordan 3
.(JTS) , Hermitian JTS .
[39], [25], [10, art $\mathrm{V}$ by Roos] . $Z$ 3
$\{\cdot, \cdot, \cdot\}$ : $Z\cross Z\cross Zarrow Z$ , 3 ,
$Z$ Hermitian JTS :
(1) $\{x, y, z\}$ $x,$ $z$ $y$ ,
(2) $\{x, y, z\}=\{z, y, x\}$ ,
(3) $\{a, b, \{x, y, z\}\}=\{\{a, b, x\}, y, z\}-\{x, \{b, a, y\}, z\}+\{x, y, \{a, b, z\}\}$.
Hermitian JTS $Z$ , $Z$ $x\square y$ $(x\square y)z:=$
$\{x, y, z\}$ . $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ $\mathrm{t}\mathrm{r}(x\square y)$ $Z$
. $Z$ $r$ , JTS $\{e_{1}, \ldots, e_{r}\}$ . ,
$Z$ 3 . , $\{e_{i}, e_{i}, e_{i}\}=e_{i}(\forall i)$
$e_{i}\square e_{j}=0(i\neq j)$ . , $e:=e_{1}+\cdots+e_{f}$ 3 ,
$Z$ $e\square e$ 1/2 1 . $U,$ $W$ 1/2, 1
, $Z=U\oplus W$ . $z_{1}z_{2}:=\{z_{1}, e, z_{2}\}$ $Z$ Jordan
, $W$ Jordan . $w\mapsto\{e, w, e\}$ $W$
Jordan , $V$ Jordan $W$
. $V$ [9] Euclidean Jordan . $V$
$r$ , $\{e_{1}, \ldots, e_{r}\}$ $V$ Jordan .
$V$ $\Omega$ : $\Omega:=\mathrm{I}\mathrm{n}\mathrm{t}\{x^{2} ; x\in V\}$ . $\Omega$ $V$ $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$
$\langle x|y\rangle_{0}:=\mathrm{t}\mathrm{r}(xy)$ . $Q$ : $U\cross Uarrow W$
(5.1) $Q(u, u’):=2\{u, u’, e\}$
, $Q$ $\Omega$-positive . $V,$ $W,$ $U,$ $\Omega,$ $Q$
Siegel $D$ (1.6) . Siegel $D$ ,
Siegel JTS . $D$ $\mathrm{e}:=(0, e)$
[25, 10.12] : Jordan $W$
.
$Z$ JTS . $V$ Jordan ,
$\Omega$ . $D$ . JTS $\{e_{1}, \ldots, e_{f}\}$ , $U,$ $V$
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$U= \sum_{1\leqq j\leqq r}^{\oplus}U_{j}$ , V=\Sigma \oplus l\leqq i j r $V_{ij}$ (Peirce ).
(5.2) $U_{j}:= \{u\in U ; (e_{k}\square e_{k})u=\frac{1}{2}\delta_{jk}u (1\leqq k\leqq r\}$,
(5.3) $V_{ij}:= \{v\in V ; (e_{k}\square e_{k})v=\frac{1}{2}(\delta_{ik}+\delta_{jk})v .(1\leqq k\leqq r)\}$ .
$Z$ $\dim_{\mathbb{C}}U_{j}$ $j$ , $\nu:=\dim_{\mathbb{R}}V_{ij}(i<j)$ $i,$ $j$
. $V_{ii}=\mathbb{R}e_{i}$ .
Siegel $D$ Lie $\mathrm{G}$ . $\mathrm{G}$
Lie , . $\emptyset$ $\mathrm{G}$ Lie . $\emptyset$ ,
$D$ . Poisson
$[p(z) \frac{\partial}{\partial z},$ $q(z) \frac{\partial}{\partial z}]:=(p’(z)(q(z))-q’(z)(p(z)))\frac{\partial}{\partial z}$
. , $\emptyset$ m
([19], [25], [39] ). JTS $\{e_{1}, \ldots, e_{r}\}$ ,
$\mathfrak{U}$ :=\Sigma l j r $\mathbb{R}(e_{j}\square e_{j})(z)\frac{\partial}{\partial z}$
. $\mathfrak{U}$ $\emptyset$ , $\mathrm{a}\mathrm{d}(\mathfrak{U})$ $\emptyset$ .
Peirce (5.2), (5.3)
$\emptyset_{ij}^{0}:=\{(x\square e_{i})(z)\partial/\partial z ; x\in V_{ij}\}$ $(1\leqq i<j\leqq r)$ ,
$\otimes_{j}^{1/2}:=\{(u+2\{e, u, z\})\partial/\partial z ; u\in U_{j}\}$ $(j=1, \ldots, r)$ ,
$\otimes_{jk}^{1}:=\{ia\partial/\partial z ; a\in V_{jk}\}$ $(1\leqq j-k\underline{<}\underline{\leq}r)$
, $\mathfrak{R}:=(\sum_{jk}^{\bigoplus_{<}}\otimes_{jk}^{0})\oplus(\sum_{1\leqq j\leqq r}^{\oplus}\otimes_{j}^{1/2})\oplus(\sum_{j\leqq k}^{\oplus}\otimes_{jk}^{1})$ . $\mathrm{e}$ $\mathrm{G}$
$\mathrm{K}$ . $\mathrm{K}$ $\mathrm{G}$ , $\mathrm{R}:=\mathrm{L}\mathrm{i}\mathrm{e}$ $(\mathrm{K})$
, Lie $\emptyset$ $\emptyset=$ $\oplus \mathfrak{U}\oplus \mathfrak{R}$ . $\mathrm{G}$






$(e_{r}\square e_{r})\partial/\partial z$ ,
(1) $\otimes_{ij}^{0}$ $\frac{1}{2}(\alpha_{j}-\alpha_{i})$ $(i<j)$ ,
(2) $\otimes_{j}^{1/2}$ $\frac{1}{2}\alpha_{j}$ $(1\leqq j\leqq r)$ ,
(3) $\otimes_{jk}^{1}$ $\frac{1}{2}(\alpha_{j}+\alpha_{k})$ $(j\leqq k)$
( [40, 2.66] ). , 6 $:=\mathfrak{U}+\mathfrak{R},$ $6(0):= \mathfrak{U}+\sum_{i<j}\otimes_{ij}^{0}$ .
52. JTS $j$ . JTS , $j$
. $U$
, $U_{\mathrm{R}}$ $\langle$ . (5.1) $Q$ $U_{\mathrm{R}}+V$ :
$[u+v, u’+v’]=-2{\rm Im} Q(u, u’)$ $(u, u’\in U_{\mathbb{R}}, v, v’\in V)$ .
$U_{\mathbb{R}}+V$ 2-step Lie . $Z$ Lie
$a$ $z(0)$ :
$a:= \sum_{j=1}^{r}\mathbb{R}(e_{i}\square e_{i})$ , $z(0):=a+ \sum_{i<j}\{x\square e_{i} ; x.\in V_{ij}\}$.
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$a$ . , $\Psi_{0}$ 6 Lie
5 $:=\mathrm{s}(0)\oplus(U_{\mathbb{R}}+V)$ :
$\Psi_{0}$ : $Tz\partial/\partial z\mapsto T$ $(T\in \mathfrak{S}(0))$ , $\Psi_{0}$ : $ia\partial/\partial z\mapsto a$ $(a\in V)$ ,
$\Psi_{0}$ : $(u+2\{e,u, z\})\partial/\partial z\mapsto u$ $(u\in U_{\mathrm{R}})$ .
, $5=(U_{\mathrm{R}}+V)\mathrm{x}\epsilon(0)$ , $s(0)$ $U_{\mathrm{R}}$ $V$ , $\epsilon(0)$
$U_{\mathrm{R}},$ $V$
$\dot{\text{ }}$ ([29, Lemma 11.1] ).
5 $J$ :
$J(e_{j}\square e_{j})=-e_{j}$ $(1\leqq j\leqq r)$ , $J(x \square e_{i})=-\frac{1}{2}x$ $(x\in V_{ij})$ ,
$Ju=-iu$ $(u\in U_{\mathrm{R}})$ ,
$Jx=2x\square e_{i}(x\in V_{1j}.)$ , $Je_{j}=e_{j}\square e_{j}(1\leqq j\leqq r)$ .
$J^{2}=-I$ , $(U_{\mathrm{R}}, -J)$ $U$ . ,
$\cdot$
Euclidean
Jordan $V$ $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ $e^{*}$ : $\langle x, e^{*}\rangle:=\mathrm{t}\mathrm{r}(x)(x\in V)$ . $e^{*}$
$5(0)+U_{\mathrm{R}}$ 0 5 . [29, Proposition 11 .2]
5.1. 3 $(z, J, e^{*})$ $j$ .
$e^{*}$ , 5 $\langle \cdot|\cdot\rangle_{e}*$ . Lie
$S:=\exp z$ $\mathrm{S}:=\mathrm{N}\mathrm{A}$ , Siegel $D$ .
53. JTS $D$ Cayley . $b_{j},$ $d_{j}$ $j$ 5 (1.4)
. Lie $\Psi_{0}$ : $6arrow 5$ , bj=din $U_{j},$ $d_{j}=1+\nu(r-1)/2$
, $b_{j},$ $d_{j}$ $j$ . $b,$ $d$ . , Koszul
$\beta$ $\beta|_{V}=(2d+b)e^{*}|_{V}$ . ,
$\langle v_{1}|v_{2}\rangle_{\beta}=(2d+b)\langle v_{1}|v_{2}\rangle_{e^{*}}$ $(v_{1}, v_{2}\in V)$ .
$V$ $\langle \cdot|\cdot\rangle_{\beta}$ $W\cross W$ . $U$ , $(\epsilon, -J)$
, $(u_{1}|u_{2})_{\beta}:=\langle[Ju_{1}, u_{2}], \beta\rangle-i\langle[u_{1}, u_{2}], \beta\rangle$ .
$f\in W^{*}$ $\iota(f)\in W$ $F\in U^{\mathrm{t}}$ l $\iota(F)\in U$ :
$\langle\iota(f)|w\rangle_{\beta}=\langle w, f\rangle$ $(w\in W)$ , $(\iota(F)|u)_{\beta}=\langle u, F\rangle$ $(u\in U)$ .
$W$ $(w_{1}|w_{2})_{\beta}:=\langle w_{1}|w_{2}^{*}\rangle_{\beta}$ . $U[perp] W$
$Z=U+W$ $(\cdot|\cdot)_{\beta}$ , 33 $d\psi$
$(\epsilon, -J)$ $U+W$ ( $\omega=\beta$) .
$\mathrm{C}$ , [28] [29] , Bergman Cayley , $\mathrm{C}_{\beta}:=\iota\circ \mathrm{C}$
. $\mathrm{C}_{\beta}$ $U\cross W$ , [29, (11.14)]
(5.4) $\mathrm{C}_{\beta}(u, w)=(\varphi(w+e)^{-1}u, (w-e)(w+e)^{-1})$ .
Jordan $W$ $\varphi$ $\varphi(w)=2(w\square e)|_{U}$ ([29, Lemma 113]
). (5.4) $\mathrm{C}_{\beta}(\mathrm{e})=0$ .
52. $D_{\beta}:=\mathrm{C}_{\beta}(D)$ (circular) . , 1
$D_{\beta}$ .
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[29, Proposition 11.5] . , , $D_{\beta}$
Harish-Chandra .
$\mathrm{C}_{\beta}’(\mathrm{e})=\frac{1}{2}I$ . $\mathrm{e}\in D$ $Z$ $D$
Bergman , $\mathrm{O}\in D_{\beta}$ $Z$ $.D_{\beta}$ Bergman ,
, . $D_{\beta}$
$fx$ Lie $\mathrm{G}$ . $\mathrm{G}$
Lie $\text{ }$ , $\mathrm{G}=\mathrm{C}\beta\circ \mathrm{G}\circ \mathrm{C}_{\beta}^{-1}$ . $\mathrm{G}$ $\mathrm{K}$ .
$\mathrm{K}=\mathrm{C}\beta\circ \mathrm{K}\circ \mathrm{C}_{\beta}^{-1}$ , $\mathrm{K}$ $\mathrm{G}$ .$’.D_{\beta}$
$1_{\vee}$ , $\mathrm{K}$ (H. Cartan $\acute{\pi \mathrm{i}}$ , [38, 2.1.3] ). $D_{\beta}$ Bergman
$\mathrm{K}$ , , $\mathrm{K}$ $(\cdot|\cdot)_{\beta}$
.
5.4. : . , $D$ $\omega=\beta$ ,




$(w_{1}|w_{2})_{\kappa}=(w_{1}|w_{2})_{\beta}$ $(w_{j}\in W)$ , 2 $(u_{1}|u_{2})_{\kappa}=(u_{1}|u_{2}.)_{\beta}$ $(u_{j}\in.U)$ .
$\text{ ^{}\vee}\grave{)}$ , (4.3),
$\cdot$
(4.4), (5.4) U“ $\langle \Psi_{\beta}, \alpha_{\mathrm{d}+\mathrm{b}}\rangle--(d+b)^{2}(\cdot 2d.+b)^{-2}||e||_{\beta}^{2}$
, $.(4.1)$ :
(5.5) $||\mathrm{C}_{\beta}(\zeta)||_{\beta}=||e||_{\beta}$ $(\forall\zeta\in\Sigma)$ .
$D_{\beta}$ Shilov \Sigma
$\beta$
. ( [21, p. 155] ),
$\Sigma_{D_{\beta}}$
$\mathrm{K}$ , $\mathrm{G}$ $\text{ }$. . , Siegel $D$ Shilov $\Sigma$
0 $N_{D}$ , $\mathrm{C}_{\beta}(0)=-e$ ,
$\mathrm{C}_{\beta}(\Sigma)=\mathrm{C}_{\beta}(N_{D}\cdot 0)=(\mathrm{C}_{\beta}\circ N_{D}\mathrm{o}\mathrm{C}_{\beta}^{-1})\cdot(-e)\subset \mathrm{G}\cdot(-e)=\Sigma_{D_{\beta}}$




6.1([32]). $||\mathrm{C}_{S}(\zeta)||_{\omega}^{2}=\langle.\Psi_{\omega}, \alpha_{\mathrm{d}+\mathrm{b}}\rangle$ $\zeta\in\Sigma$
, (1), (2) :
(1) $D$ .
(2) $\omega|_{\mathfrak{n}}$ $\beta|_{\mathfrak{n}}$ .
3.4 , .
6.2([32]). $\zeta\in\Sigma$ , $\mathcal{L}_{\omega}P_{\zeta}^{G}=0$
, $D$ , $\omega|_{\mathfrak{n}}$ $\beta|_{\mathfrak{n}}$ .
62 Hua-Look, Kor\’anyi, Xu A
.$\cdot$ Siegel , Hua Poisson ,
Laplac\leftarrow Beltra ( ).
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